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I. Introduction and Background

Stock assessment models often use fishery logbook data as a source of information regarding
changes in population abundance over time. The logbook data are used to relate amount of catch
(weight or number) obtained for a standardized amount of fishing effort (e.g. hours or days
fished, number of hooks, search time), commonly referred to as catch-per-unit-effort (CPUE).
The relationship between CPUE index 'I" and actual population size 'P’ is described by the
scaling parameter 'g', also known as the catchability coefficient, where:

I=g*P

Analysts constructing CPUE time series from logbook data must examine the following
questions prior to including the data in a stock assessment model: 1) does the fishery sample a
sufficient amount of the population to accurately represent overall trends?; 2) do changes in
CPUE represent changes in population size or just local availability (e.g. seasonal movement
onshore-offshore or north-south); 3) is ¢ constant over time, or has it changed due to fishing
practice or regulations?; 4) does g remain constant as population density changes? These
questions are interrelated, but if not considered (particularly the assumption of constant
catchability) then there is serious risk of systematic bias in the time series and assessment results.

I1. Problems Associated with CPUE in Coastal Pelagic Species Assessments

MacCall (1976) examined CPUE and abundance data from the historic Pacific sardine fishery
(1932-50), as originally published by Murphy (1966). MacCall's analysis revealed that ¢ was
inversely proportional to population abundance, i.e., the catchability of sardine increased as the
population declined (see Figure 1). An inverse relationship between catchability (¢) and
population size (P) means that CPUE will most likely remain stable as the population undergoes
a decline. This is a highly undesirable characteristic for a stock assessment time series as it will
ultimately result in biased population trends and misinformed management decisions.

Higher catchability with decreasing stock size is not unique to Pacific sardine. The phenomenon
has been documented during collapse of other major coastal pelagic fish stocks, for instance,
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Atlantic menhaden (Shaaf 1980), Norwegian herring (Ulltang 1976), the South African sardine
(Shelton and Armstrong 1983), and most notably, the Peruvian anchoveta (Csirke 1989).
Csirke's (1989) analysis of the Peruvian anchoveta collapse illustrates a striking inverse
relationship between abundance and ¢, as shown in Figure 2. The lack of relationship between
biomass and CPUE is shown in Figure 3.

A commonly accepted explanation for this phenomenon is that coastal pelagic fish populations,
including Pacific sardine, tend maintain a relatively constant density across the range of their
distribution, but as a population collapses it will continue to aggregate in areas with suitable
habitat (e.g. offshore to inshore, or north to south) - this is typically the nearshore habitat where
the fisheries primarily operate. Thus, the density of fish schools in the nearshore regions and the
amount of effort it takes for fishing vessels to locate these schools will remain relatively stable as
the population collapses from offshore to onshore areas. This was certainly the case during the
previous Pacific sardine collapse as population receded into the Southern California Bight and
the fishery remained active until the very end.

ITI. Current Sardine Logbook Programs and Their Potential Use
While logbook data may not provide useful time series for the Pacific sardine stock assessment,
there are other potential uses for the data, including:

* data for improving ongoing sardine habitat prediction models

* optimizing survey design

* economic data for PFMC or other regulatory analyses

* documenting fishing grounds in the event that MPAs are proposed for those areas

* improving Total Catch Accounting (MSRA 2006), including by-catch and discards

Sardine logbooks are currently mandated by the states of Washington and Oregon and data have
been collected since the year 2000. The logbooks and databases are managed by WDFW and
ODFW. Spatial coverage is typically confined to areas between central Oregon and central
Washington within 50 miles of shore (Figures 4 & 5). Fishing activity typically occurs between
July and September. California does not require logbooks for CPS finfish, but does require
logbooks for the market squid fishery which is composed of many sardine vessels. A federal
logbook program for the CPS finfish fleet does not exist, but one could theoretically provide
uniform coast-wide data collection for the other purposes listed above.
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Figure 1. Catchability coefficient g as a function of Pacific sardine population size (figure from MacCall 1976; data
from Murphy 1966).
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Figure 2. Relationship between monthly catchability coefficient and the mean exploited stock biomass of the
Peruvian anchoveta (Engraulis ringens), between 1960 and 1982 (figure from Csirke 1989).
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Figure 3. Relationship between monthly catch per unit of effort and the biomass of the Peruvian anchoveta
(Engraulis ringens) between 1960 and 1982 (figure from Csirke 1989).
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Figure 4. 2009 Washington sardine fishery set locations based on logbooks submitted to WDFW.
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Figure 5. 2008 Oregon sardine fishery set locations based on logbooks submitted to ODFW.



